Comparison of the three-dimensional organization of unextracted and Triton-extracted human neutrophilic polymorphonuclear leukocytes.
The three-dimensional organization of the cytoplasm of randomly migrating neutrophils was studied by stereo high-voltage electron microscopy. Examination of whole-mount preparations reveals with unusual clarity the structure of the cytoplasmic ground substance and cytoskeletal organization; similar clarity is not observed in conventional sections. An extensive three-dimensional network of fine filaments (microtrabeculae) approximately 7 to 17 nm in diameter extends throughout the cytoplasm and between the two cell cortices; it also comprises the membrane ruffles and filopodia. The granules are dispersed within the lattice and are surrounded by microtrabeculae. The lattice appears to include dense foci from which the microtrabeculae emerge. Triton X-100 dissolves the plasma membrane, most of the granules, and many of the microtrabecular strands and leaves as a more stable structure a cytoskeletal network composed of various filaments and microtubules. Heavy meromyosin-subfragment 1 (S1) decoration discloses actin filaments as the major filamentous component present in membrane ruffles and filopodia. Actin filaments, extending from the leading edge of the cells, are of uniform polarity, with arrowheads pointing towards the cell body. Likewise, the filaments forming the core of filopodia have the barbed end distal. End-to-side associations of actin filaments as well as fine filaments (2--3 nm) which are not decorated with S1 and link actin filaments are observed. The ventral cell cortex includes numerous substrate-associated dense foci with actin filaments radiating from the dense center. Virtually all the microtubules extend from the centrosome. An average of 35 +/- 7 microtubules originate near the pair of centrioles and radiate towards the cell periphery; microtubule fragments are rare. Intermediate filaments form an open network of single filaments in the perinuclear space. Comparison of Triton-extracted and unextracted cells suggest that many of the filamentous strands seen in unextracted cells have as a core a stable actin filament.